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1 

m i ©&£*rrsx e> f;we-* 
miti;:&&s**:Sfii©y-x£, g&taxtf>H;^- 

v > f fc&^£n*:#5^ t^ts^ 1 ©MO s F E 

©xtr>F;i/F^A£, 

i ©x t?> hj^-^owb* i (omtz&m-iEti 

fcI2<Z)V-xL tai2^xn^;|/^-^ogtflBm2 
©«&£&&£ tlfcJB 2 © F K > t Sr#-r^^ 2 ©MO 

s f e t fc«-r*^y H/^^?ai-# £**-*-* £ £ 

*#«£*r*|liE. 

[*3ft!R 2 3 ffigBx tr> F^e-^0>iWB» 1 ©« 

£Miesg 2 ©y-x Ltomzmm^ti^m i ©*8T<h* 

9v*?> F IC&^StifcSS 2 ©*§^t ^ >^> 

if* £ £ icw-rs c £ sii^ i izumom 

So 

«IR3 nfc!V x F * 3 s ic^rr* 

m&m 4 ] mum iomosfet^ii^ 
MosFET^^^rj, lOTEttfffts, atrfaxfcr>F;v^e 
-^<DMie^i<o«i^jis$nfcmi<DTy-Ft. it* 
GK 2 ©y-x ic&iftsnfcm i^y- F t &3tr* 
m i ©y-r F&S sic=rr*;: ££*&«t-r*gi5fc 

SS 2 CO V-X ^oraiCS?^n*:^ 2 ©# V— F £ 

*rs->3 v b*-y-i*-}*&ts*>\zm-rz>z£$:tm 

[^^6] m&T?=?*JL-*&. StrSBSf!2©M 
OSFETC0^-XI^7 FM«I^^M*r^fc66 

©, t&Gxfcf>F;^-^cD^B2^iofiuz^$n^ 
a* F«wim»*^rr*2:t*«ai:-r-BW*3Biicaa 

^ i ©ffi&*rr *x tf > F;i^e-y 
xe>F;u^-^»»^^^-rsfc*^tagH^ai^ 

xt, ^iaxtf>F^-^cD«na^i©a«c^$n 

t&Gxtf>F;u^-^ffiam^s^t5^<^$ 

tlfcm 1 h £ £#T*Si 1 ©MO S F E T Sr^T 

*Xtr>FJl/F^f/t£, 

^2<7>ffiS:^rr^^-f X3^;HE-^t. 



&l§¥7- 1 4 3 3 1 

2 

Ay F^»m^^^r^fc*^i(r^ai*^T^^$ 
nfc^&fttf, tFi2^icoxtr>F;^-^cDMlB^i 
©£K&Sfc3nfcSg2©y-x^ ifflE#-f*3-f;« 

-^<D^IBIg2c7)e(C^5nfc^2cDFW>i:, M 
i: 2 ©MO S F E T *«"*** Ay H/t^a 

a^ Fa««#*»^u. ha? F3i»»#*«re*-f 

ItB^sy H3i»«W«**»fe"r*fc»fc»exbr>F 
;l^t-y ©IWfESg i ©SfcffiKSnfcA* HgfiXMftKil 

wex k> fim— ^qmbjii i <vm\z&tii2nit3m 

v9t* !91E#-f X3-f;v«-^©tOTB*2o«K:aw 
^nfca^^L NEAy Fig«NMH»*3U**J: 

m&m 9 ] a&isx tr> f ji^e-* ©tftgESS i cos 
i^m2©v-xtcomtc^^nfe^ic7>^t, 
^5"7>f fc»«snfcte 2 ©*s^«h *^rr * n >^> 

ttrian >x>ifK*«*n****»f3£<o«HiaTic« 

-y-f ^- f t** ^fr^rr^ zt.*im±.'T*mjRm 

8 lCSB«(08e. 

[|>«ai 0] «l(DMOSFET^n?f^ 
^MOSFET^S^O. ISI2S@^ 

ttrfsx vf> F;^-^(oKnam i wmizmmzwtm i 
cory-Ht. Htfi2n >T>wm&m 2 (D^f-\zmm 
tztifrm 1 «>* v— f t **t*» 1 ©y-rt- f 

-f ^- F ©MEW 1 V- F J-^JBI^ n^m 2 y 
[»*JB1 1] iftiSSfj 1 ©MO S F ET^pf 

«^t»«$nfc*y-Ft*^rrs->3 ^ h*-^-r 

^— F *«-T ^ - i: *»« i-T *»*JB 9 fc^i&©i£ 

■. 

» i ©a^^rr^x t:> fji^-^ 

^ 2 ©M^=rrs^< xn< 

x tr> F^-^raftm#*«^*rsfe*fcitre«fiK: 
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3 

ntzm i f l £*rr*ss 1 ©mo sfet &m-r 
*xtr> f ^-*«»isj» t . 

^^□^f jv*- * omzm 2 n*js 2 © 

fcf* 2 <7>y- F ti&&-rz>m 2 <Z>MO S F E T SrWT^ 
m 1 co^y FS»iM«9«^&CXffi 2 CD'Ny FiiUte#£ 

x&tzk awaxbr> f^-^^mesb i oatc* 

"J 3r5*BlM:**U 

mm** x n -r o^iem i osutttd n^m 

"T^SS 1 ©/Vf#— 9 F 5 >>*X^ 

iae#-r x n ^ ji/^-* GDftBBfg 3 osic&Mtd nfcffi 

memo's? vmttimmnz&vz^&Mt 
s n&» 2 ©^-x t 2 ©AW #~ ^ F 9 > 

[HsjtEi 4] iitri2xfc?>F;i^-*©ttrEigi© 
mtwimm 2 © v-x ^©ffifc&i&snfcjii 1 ©sr? 

£13. 

[H*® 1 5 ] tt&S! 1 ©MO S F E T&tf taSff! 
20MOS F ET^n ^t^MO S FEW^i^D, 

aassx tr> F;nr-*©atrfea! 1 ©«fc8«£n*:3i 1 
©r/-F«h, itiEn >5r >t*-©ittrsEs§ i ©*gmc&« 
sniffs i©^y- f ^sr^rr*^ 1 <oy^ f 

I3IBX tf> F;i^C-^01WB» 2 ©ffilCfc&SttfcSfc 2 

ztitzm i^v-Ht £*rr*sii 2 ©^-r f 
g&©®gi£#^*nfcjg3©77-F^ ^123 >^> 
•9-0^12® 1 ©«mc&&;* n^m 3 © z v - f ± 



(3) »7-1433 1 

[19*3! 1 6] llfi1Ef&l©MOSFETfttflitri2!f£ 
20MOSFETdtn^t^MOSFET^6^O, 

^ibx tf > F;^-*©fflissfi 1 coffijc^^tifc^ 1 
©ry-Ft, i&i2n ^^©i&ibsis 1 ©#?£«» 
ztxtcm 1 ©#v- f t 1 ©y-r*- F<t, 

gtriBx > F^-^©iwa» 2 ©ffiic&jfcsnfcfg 2 

10 07y-HL MfBn >^>*^o^^ 1 <D^\zmm 
^tltcrn 1 ©# V— F t £*tr<5Sfl 2©^t-Hi:, 

ss^ai^««$nfcm3<?5T/-Fa:. ho&13>^> 

fi<IiB^K&&2nfcSg3©V-X^ ttf^n>^>^ 

©ssgEfg i©*mc8M3 n*:j& 3 © f u-r > <t & wr 

S FETt> 

a? «^^^T-r^«^^«iaiB^3©MOSFET^3;s 
M©«B«tt£U:T?**i*fcttiMB» 3 ©MO S F 

e t ^»r^ tiz>&o \z%bmm 3 ©mos f et comm 

1 4 trE«©£«« 

[fMtiBl 6] KlE^2<DA-f^-^F^>^X^ 

^SfcHPNP;H4?-7 h7>^^6ftSCi:$ 

30 imL~rz>m?m 1 3 {ci2^©£M a 

[00013 

£g©^E-^^J:0^L^#ft77-rAy^mjEX 
[0 0 0 23 

a- F^^x^ k^^t y«e^^^ x 
t>to^^^«c©E^©^x^^nHto 

^lir^fe^oxtfVF^-^a:, W^^EiftLfc^-f 
X^<D0fM©-fe^^Ht>i:^*^:«^©U~F/^-r 
F'W F€«»***fcaft©#-f X3-fW-^t^ 
T£, XtfVF^^-^^jhTSi:, U-F/^-fF 
avW ^x^±(D^^^^±»rilS$n^ 2: 

50 ^5. &±^#*\tm#T>{x&totom3iit\z3iM\zmi 
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(4) 

5 

[0 0 0 33 mfiS^B^SbTIR^^n^O^IBIb^J: 

[ooo4] zcoxstsi'sy wmm^m&znftmn 
&m&t>nttm&\z* msttt—jrtz&.Q&Si'rz®. 

Mifl)AyFH»lOll, &mratLT8!1!Bf**:- 

\z. T>rx^ <o&&±. * * lc#$!rr 5 <fc 5 fc#-f x n a? 

[0 0 0 5] Bm t HacStt&frxJ — 
F £ aM»lciB»d««^a60{aR««^«*mic 
«<AyF7^aX-^8 1 0 SffifTlfc^— *K«I 
^Ettftfli8 0 O<D^Hfifl:$n^(il^0T^So fBte& 
©8 0 011 Xtr>F;H6-*8 3 O£EIb*r<5*:«>0> 
Xfcf>F;UF^-f A*8 2 0 ^X3^M-^8 4 
0 fc»B3n&'\y FT^faX-^ 8 1 0 *>3-; 

h^-^-r^-H8 5o<h^^rr-5o a*, iete^ss 

0 0CD*fe3lCffi^$n*:«&8 0 5*** >a y h*-y 59 
F8 5 O07y-KKffift3tU ^IbfflCOmJEE^ 

ia0Sft$n5iH^Vbat teryt$n, >a 
y h*-^-f*-F8 5 0fc«fc**EE*Tfl!>«, Xt?> 
F;PF5< A8 2 0R«CX^y FT^^I-^8 1 OK 

in^ens^mjEE^vc c t^nxv^o xtr>F;v 

F7>fA8 2 0tt, Vc c t^^^>Htcorajc^$ 
*U xe>FW-^8 3 0 Jc^$ti*^€Kibm^ 

^r*fca6©ij—^3>hn-^8 2it, -en-^n 40 

A'fiM FMOSFET8 2 S&tfD— 9-4 FMOSF 
ET8 2 6 MA&S^y $/a^A-7?U y ^ 
[6I&8 2 2. 8 2 3RtX8 2 4£WT5* 
[0 0 0 6] MOSFET8 2 5M8 2 6W-XR 

1M FMOSFET8 2 5H MOSFET8 2 5£8fS 
n*JR»rtlO«»k: J: DjJS/X-f 7X2*1*: HW^iV 

ATH*. ^l:§0-t>fFMOSFET8 2 6H 
MOSFET8 2 6 £ttn*JG;&fi0tttt£<J:9&T<f 50 



4#0B¥7-143 3 1 

5 

7XSnfcFW>tV-XtOBi:*«snfcKttl 
W<t-FA2$«ATW. A-7^Jy>?8 2 
2, 8 2 3&tf8 2 4H 8 3 0 0>*Mfirr5#A 

A«H^fc«»*n*'<€rffl*«#V o u t A, V o u t 
BRtfVou t C£3&£T3u 

[0 0 0 7] A>y F7^faX-^8 1 Ott, Vcct 
y?tf>Ffc©rafc»*3n, ^X3>f;WE-^8 4 

0 KfiiStlS^y HK»«^SI8*-r*. F 
7^aX-^8 10ll ^7FW@»8 11i:, ^ 
V YmmVk* 1 2 20®y-/->a^/\-7^'J 
yvlsH»8 1 3&tf8 14£*TU #;w^Jy^i 
Btt. h-fA#-;«KV-XtFK 
mftSftfeA'TlM FMOSFET8 1 5<hn— *M F 
MOSFET8 1 6tSr^Tt*So MOSFET815R 

tfs i 6 ©^nf n^y-x&r/^T^ as^irs^s 

-f F*£:7-<-F/ty*»**ft*j\ A-f 1M F 
MOSFET8 1 5Rtfn-^ FMOSFET8 1 6 

(DV-hizmz.ztiz^fflwmn&m&.fz* ^y f 

il&®*&8 1 2fct, «»0j&0r£lftttlU A^fU-f FM 
OS FET8 1 5 2fctfn— 1M FMOSFET8 16© 
y-hfc^lTAy FiiMWA^^ftlA^. A — 
U 7v8 1 3&tf 8 1 4tt, M^Wxn-f;^- 
* 8 4 0 CfffKftftSM^tffl^WV outDR 
tXVo u t ES^4t5 0 A-flM FMOSFET8 1 
5&t;n-^FMOSFET8 16H -Wl-WlV— 

^Stt^^^*-F£«*T^*. MOSFET8 

1 5&tf 8 i 6o-en^n«)y-hn U — F/^f h 
^^y F^^^X^O^^^^tc^ltrJKKiU^act^ 

ii^xn-fM-^ 8 4 0 eurr****^? FKA 

MVou tDWVou tE*A-7^Jy^»4 
*T*i:^>c. A7F^>Fn-78l llciDMt^ 

[0 0 0 8] «s»+fc*Ttt. ^a^^-^t-F 
8 5 Ocory-Ftr^UTVb a t t e r y&m?Le> 
tU l/fe^TVb a t t e r yJ:&fejKJ0. 5#;Ph 
H^Vc c VccH XK>F^F9-f;t 

8 2 O&tf'Vy F7^faX^ 8 1 0 iCAnA^*!*. 

[0 0 0 9] XfcT>F;WF^/t8 2 OlZjRTf*. 4**fl 
OliSPiT, t-3|?3>hD-78 2lWifS 
9B£U «««WA-7My3?8 2 2 1 8 2 3R 
1X8 2 4CDA-Y U->r FMOSFET8 2 5Wn- 
FMOSFET8 2 6lCjPAe»nSa MOSF 
ET8 2 5©y-MclUA&nfcA>fM*^W:. MO 
SFETMI**, Vcc$Xtf>Fi^-^8 3 0 

FET8 2 60y-hl:MBn, ^ 8 3 0 <DW\<D 
«Sry^C7>FlC«ab, XtT>F;HE-^8 3 0ICK 
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(5) 

7 

1M FMOSFET8 2 SfttfP— »M HMOS F ET 

[0 0 10] Ay K7^fal^8 1 OtCftTtt* A 
y Ff&WIsII&8 l *Xhn>hr^.-^^^-fe^^ 
■WJ«#&. U-F/^f hAy Yfs**>y4 — *ny9 
«*J*-tn*nS»t, /WlM* HMOSFET8 15R 
tfp — !^-r HMOSFET8 1 6 CO^— McatLTfciH 10 

n^o a^©f^i!i^i^T«, F«*a»8 1 21* 

[0 0 11] «»©#W#3^-*£:, Vbatter 
y*»^5Cr>FW^*&tt«V»«ttlCl»TU 5>a y 
h*-^t-H8 5 0^i;H7XU VccSrVb 
attcr y XlfVF^F^-f 
/t8 2 0R^7 H7^^aX-^8 1 0^(D^5«C 

[0 0 12] xtf> F;uF^-r A*8 2 0IC^T«> Xfcf 

> f;i^-* 8 3 0 \ztfjL*>wtmwm*)i>¥&. 

A^tC^m^^^T-So ^/W^HMOSFET 
8 2 5 (DMnMMM^ t-HAl j^S«^^<t 0 
JPAWTX^n, ^>3^h+-^t-H8 5 0^ 
i£/\W7X£n*£<Llt£D* ^-*8 3 0KJ;D%£ 
bfcm^teAy 8 10 IC^StlS. 

S!«»fctt. ^^8 3 0iaDMtfciS^i*lt 
Ay H7^^x-^8 l Olc<fcDAy Fft^-f 

[0 0 13] Ay H7^faX-^8 1 OiC&Ttt, V 
batter y«J*totl&it«Ky FMMaR8 1 1 
R^y Fi§»@»8 l 2teJ:D*»;Sn*. Ay FjI 

finite 8 1 2te» /VflM FMOSFET8 2 5Rtfn 
— tM* FMOSFET8 2 6 CO^- M~*t LTi&gf&OT 

m^^iii^ ^njCcto#-rxn-rjuqe~^8 4 o^. 

■J-F/^f hAy F£, -ffa^te^n^^X^OD 

[0014] $e^fi^ics^< a^ Fissgei^t* 

POSO^^^^. 'Sy F7^faX- ^8 1 O0MOS 40 
FET«rK(l(i"r^fc36^1. 4#;i^h£U:(Z>mJBE##« 
ftiltT^. :ntt, MO S F E T 8 1 5 IkZf 8 16 

^^s^^^fc^i^^y-h-v-xra^flE (v g 

s) T&*o ^<0MOSFEm T>fX^'J-hT 

ft<DftWl*\Zl&T\Z, Vcc«It4. 5^hT* 
So Ay K7^^aX-^(3HMOSFETH M 

^^o<7>«fl2*^ft"r^fca&, mm<D&m<Dmzvb so 



&m¥7- 1 4 3 3 1 
a t t e r y^t>n-5C:i:ICcJ:0> Vc c«4. 5# 

[0015] &X&ffi\z&'J<mte$iWtzi&vz>Tb5z> 

trxommte* ^3yh^-^t-K8 5 0f:^5 
0. 5tf)lht^5W£®nF&7sV>\ : )V^-*S 3 0 

*toti&tfri:7tr>^^8 3 oictDf&srf* 

^m^«^5^^^i:tCfe-5. ^-*8 3 0fc<k0 

f&£T*i&£«rtteV c c <fc 0 fciSS < ft* d 

h\ ^CioTIt BSOAyHS 

£t&*&So L^t>, Xh^F^-^S 3 ORtftf^fX 
zi<i)U^-* 8 4 0 £K£rrSJfc&£&7>Ayj£U:<Z) 

h^-^-f *— F8 5 0t»T17y ht>0«*««**> 
*-F8 5 OlC^SO. 5#;i,F<D«ERTtt. ^E-* 

zmm-tzrctbizwrnoimunm* i ow>$tti 
*t*-rSo 

[0 0 16] 

[^i^L^^ttsgii) *&m\z&n& xt: 

9</tfc**t*A-f1M' FMOSFETlrJI,iE»n£7- 
^-^Kv't^h^Sn, MOSFET£ifttl 

F (intrinsic diode) £V— X- 

#^>r a^anc^drr So -mr^o, mm^>\ztt 

[0017] xK>Hw-^K7-f/toiii^t mm 
m#4*-\z*ft\sXim t mzi>T>V'\zmwLizrL, v 
fedt 0 r x e > f \z j: d ufe^ft 7 

\z* '\v\*72r*.jL-*\znjj*mm?z>'<zm®n 

M (V a u x) £«{£-r*o V a u x ttaa^»co«J£ 
F;^-^tm?l&i:<Z>WTtt^:<) VauxttStCD 
ih-rsei t^T^rs. m»«fi«'>3 y h^-^-f 

FSr^hUTAyFT^ 3^lX-* ICfSjltT«^^«j^T 
M O S F E TftO)^ F*tf iM'>^i u 
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(6) 

9 

[ooi8] m2(ommm\znx\t, -> 3 y b*-^-r 

FottfrOK, #>r xa^l^-^lcft-rsSJEEBS 

T^^^r^fc^Z. X-f y? 1 (MOSFET) 

j»»t*tBKi&*. mm&&tin>rzm&, mosfet 
sjHBsn*. xtr>F;HE:-*t;:£t)$g 

[0 0 19] *5BWte*^<W©*IB««C*Ttt. #-f 
xa-fW- ^F^A»c*H*5A-flM HMOS FE 

5^7&t^*>FlC&Jlft3nT^£o Vauxt^X 
M O S F E T S itfism^cr)^ 

[0 0 2 0] zn%<DftWL&1&&&t>1t*Z.ti\Zj:r)* 
xfc?>F;i^~*coi&g*;*x>*£ 

T, A^^T^faX-^lt MOSFETtMAT 

[0021] &4(om&m\tms<Dm»m£m®i-tz 

X^yf (MOSFET) &tf:?W*-F#«&<i: 
Vauxt«:, ^2O^Jg0i|CO*^^^«^g^ 

jBERtfVaux£iE#ft;U Xlf>F;WE— *<DH>5 
[0 0 2 2] 

[*S6W £4T. *&m<D#nmmmzmtt<ommzr> 



4#@B¥7-14 3 3 1 

10 

[0023] mi<D&mm 

m 2 unworn i o^0gtcstJ< ^-^BBt&jtfais 
iiiioo s^-r. i2«^s iooh x tf > f;i^e- 

^110t, X3^;H&-^ 1 20t, Xfc!>FJI/ 
H7^yU3 0t, ^3>r>1^15 0t, 
7^fil^l7 0i=&|ft5 8 1 0 0 

mm i o 5^&«*<D^it&*»t*j:5fc»fii$nT^ 
^a*. wi<D&&vmfflz&r>&w s znzi/XT&\ztex 
m^znzhw&iTj:^. mi<ommm(DWim\zn 

Xs Vb a t t e r yfc^flmte, WA 1 0 5(D@JE£ 
^t" fc^^^l^n, Vauxlt 3>r>D*150© 

[0 0 2 4] xt?>F;l^-* i i oumi Offil 1 

1. 2£ltf>ffil 1 2R^l©ffil 1 3*#-T-5)3«qE 

xtf>F;i^-^i ioft xtr>bvv 
p^-rm 3 oa>£3texh:>F;^-*ffii!if§^&3: 

IfiCCDft^^lBf&L^^ X* ftSE^*. 
[0 0 2 5] ^X3^J^-^ 1 2 Ote, fgl©ffil 

2 lRZfim2<Dmi 2 2S:Wr^2l§^-"^^8^a o 
#-fX3-f A^-* 12 0H Ay K7^f^x-^ l 

[0026] xtf>n;vF^-f m 3 o«, xtr>F;i/ 

^E-^l 1 0fcUD^e>n^^3ffiXh?>F;^-^ffi 
ii^*584t5. Xtf>F;PF^-fA*l 3 Ote, U— 
#a>hn-7l 3 It. »H0^!y^aL^JWN— 77 
U7^135t, ^2CD^ r !yva.y;VA-7y , J!y^l 
40t, m3(7>yy>-a.y;WA— 7^U7^1 4 
*TT&. It- *3>FD-^ 1 3 lttVb a t t e r y 
\zmffi-ZStl. &W*S:5\Z/\—y7V<yi?l 3 5, 1 

4 o&txi 4 5icin^^n^^^«i^S:5g^-r^o 

[0 0 2 7] 0^3*lT^<5<k5l:\ /W^'Jy/l 

3 5K/W1t-f Kn^t^MOSFET 1 3 6 n 
— !M Hnft^MOSFET 1 3 7t^tt^ A 
-flM* FMOSFET1 3 6te, if — a}\3 > h n — ^ 1 
3 l*^^»m#^^^<^$nfcy-hS:W 
T£o /W^ HMOSFET 1 3 6UV-X#T^I5 
^3— F£0i*_T^te^., MOSFET 1 
3 6CD#5^ (^^>F) tFH >X^V*-XiCD 

wic-tn-en^tty-f fp irixp 2#j§M£$n 
So fp i Rtf p 2 7X$n 

T^-S^fcffitSn*:^. n-t^FMOSFET13 
7fc, U— ^>ND-7 1 3 1^6^»m#^S^S 

^IC^<MOSFET0)«|ii(O^i:^l^ n-it 
FMOSFET1 3 7\Z* 7-X#f^tFW>t 

^-Ftt, FP-f>^LTiEO*^2lD^^nfc<h# 
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(7) 

11 

[0 0 2 8] A— 4 011 Vbatter 

ytc&&£nfcFt^i'>t, xtr>H;i^E-*i l 0<d 
^20^11 2J:S»StlfcV-Xi:, gtffcsnfctfx 

-r fc*=rr*/vf *-f hmosfeti 4 i£#-re. 

/\—y?Vy*?l 4 0ttJgfc, |(|2C0«112 

X(h<&*-r^D— 1M HMOSFETI 4 2 £#-T<5. 

02^$n^«fc3IC, /Wij"^ HMOSFET 1 4 1 

&E£o — if-f HMOS F ET 1 4 211 A — 7~7 X ) i0 
1 3 5 CO, A-f tM HMOSFETI 3 6&tfQ — 1M 
HMOS FET 1 3 7 <h^«cO«ligS:^rr^ 
[0 0 2 9] A— 7^Jy^l4 5lt Vba 

t tcryi:i^nfcHK>^ Xfcf>F/WE-* 
1 1 0CDSf§3coffil 1 3i:»«i$nfcv-x^ &fl!l<* 

nfctf^ A-flM HMOSFETI 46$ 

si i aicftts^nfeFu-f >t> ***>f 
nfcv-^t^rr^a-^ hmosfeti 4 7$ 
*rr*. ±3atrasiic. a-tim hmosfet 1 4 6 a? 

^□-^KMOSFET14 7H A-7My^ 
1 3 5 CD, A-ftM HMOSFETI 3 6&tfP— 1M 

HMOSFETI 3 7 £R»©«»Mrr*. 
[0030] [^i^$n^i:5lc, *mffl3>^>-9- 

15 0«, fiIffl^t-Hl6 1> 16 2^163 
S^lTSl 11, 1 1 2&m 1 3fc»«2*rO* 

5 Ofc^fcftlKSnTta*. m-Hl6 1-16 
311, 3>5 S >"S>' 1 5 OjtfXtf^F^F^-'f A*l 3 0 tC 30 

[0 0 3 1] S/ 3 y h*-^-f*-Fl 6 5**, «&1 
0 5 «t^<^*-H 1 6 1 — 16 3CO*y— Htcora^ 

tt£*rcv>*. lt^l^i:^Tli. mi o stf^ 

-3^17 O&tf/JW tt-OV^—* 1 2 OfciBUrT**: 
y 3 7 h^-^t-F 1 6 5»H7X$ 

n, 3>f>i^i5on ^ih-t^) J: 5 tr> F;wt 
-*i i okrio^u^j^ew^ic^o^^ns. 40 

[0 0 3 2] FT^^X-* 17 0tt, <\y Fil* 
«H§I»1 7 It, s\y Fmmftil 7 5t, 3I1CDA- 
7^Jy^l8 0i:, 3I2CDA— 7MyS;i 8 5 
fT5, a>«, HtaW®^ 17 1H V a u x lr&JK£ 
tl, *l&tffS2«>A— ?:/y*$>l 8 ORtfl 8 5«r 

1 2 0(Dnmzmm<DW£&]&tfL?z> o uwm 

iffci, 'vy HfflWE&l 7 lit. *Xhn>fcT:x-^ 



»BI¥7- 1 4 3 3 1 

a y * tu^te we £ n* o 

[0 0 3 3] SSIilKl 7 5*»Vauxl:W8StU & 

X3>fW^ 1 2 OcoffifcfcfbT'sy FjHMH»*ft 
KM"*. ilW»20A-7Myi?l 8 ORtfl 8 

i 2 ocoffiicun^^ns^^^^^-r^o asi 

©A-7^Ur^l8 0tt, VauxlC&MSttifcHV 

-r>t, xzj-oi^e-* i 2 ocom 2 i izmmz 

SPE&l 7 l*-&4>A.y F«»»**a»*'«»IBS 

n^y— h t * a-y im f n *;i"M osfe 

Tl 8 lfc^rr-So 81©A-7^U^1 8 0«J5 
K, ^Xa-Y^-^l 2 0COS1 2 2fc&aft£nfc 
FW>t» ^Xn-fK- ^ 1 2 Ocofcl 2 1 

ffiznrcv-xt. v-^cM&snfctf^ t, 
PMMUfti 7 ur^^n^y-Fch^Tsn^ 
-Y Hnft^MOSFETl 8 1 **Tt%><> 9\—V} 
U yy 1 8 5«U A>f HMOSFET 1 8 6 tD- 
^HMOSFET18 7t^U ^tT^CDMOSF 
ETI1 A-7^Uy^l 8 St^C^tlT^S 
A-ftM HMOSFETI 8 6fttfn— !M HMO 
SFET 1 8 7l£4MXn-f;HE-* 1 2 0CO^2coS 
1 2 2K»Jfc3tlTV>£. IlOA-7^Jy^l8 0 
Rtf»2d!)A-7^'JyS;i 8 5OD#tie«01^5tl 

[0034] &\z*mw<D&i<DmMm\z&-j<*z-9 
naeflauti o ocofm^ifcgrr 

[0 0 3 5] €^10 5**£1ftttB 1 0 0 \Z&m 

ZtlT^zm^ Vbattery^xe>h>K7-f 
Al 3 OMvay H^-y-T^-Hl 6 SCOTy-H 
Jr^^n^o ^a^h^-^t-hWba t t e 
rytxe>H;Ph'7^Al 3 0 ttOffllCftMbT^ft 
tic*:* 6, Xtf>H;UF^-TAl 3 0«, hSLfc«k 
5ICf5]-C0«nil 0 5^?>^S^CS^<^@1 0 0 
&&VWZ>J:D%l2$^mj£&XV >FJPF^-TA1 3 0 

[0 0 3 6] Vbatter y #X bf > F;P F A 1 

3 0»C«3K^n^, ^-^>hn-7 1 3 1 fC^O 
*^bfc«*P«#3Q(t. A-flM HMOSFETI 3 6, 
1 4 l&tfl 4 6 tD- tr-f HMOSFETI 3 7, 1 

4 2#tfl 4 7C7>y-h»CftJAe>n, A-f^HMOS 
FET136. 1 4 lRr^l 4 6 £S3WHC;*>;*:7 

XtT>H^ : t-^ 1 1 OOffil 1 1, 112RIX1 
1 3£Vb a t ter yJc^ggb, U— if-f HMOS F 
ET 1 3 7, 1 4 2Rtfl 4 7^MW:t>^7U 
xe^H;^-^ 1 1 Ocoffil 1 1, 112ftZJ?113 

&^^^>HJc««rr^o 

[0 0 3 7] <fc<^etlTV^^$JB4T. SA-7^ 
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13 

ifi. if- #3>hn-^i 3 \\z&*)MWZn, 3«K 

Dm&tZ>* /\ — 7*7 } ) yzfl 3 5* 14 OR 

rXl 4 5JC^Jt^iEO^^©*ffi<D^fbJCi:Dffil 1 
1, 1 1 2&01 1 3K]&Tf§S&:7 5KA^y*®EX 

H 1 6 1 , 16 2&IM 6 3 fcttttftitttu n >^>-y- 

15 0$, Vba t t e ry<kD W^Vauxl: 

[0 0 3 8] xtr>H;uH^-f ;n 3 o^&omm 
F7^^i-^ 1 7 0 

f^gfrlcRRLT, ->ay h*-^-f:*- F 1 6 5teJ@A< 

x-* 170 <&K®F-r^^fc-H>^mss^^$n^o 

[0 0 3 9] £<D<£5ftX*;U*W^K:J;?K 'S-yH 

* FffeMlUSfrl 7 /Vf 1M HMOSFET 18 1 
Rtfl 8 6 3£tffcn-- fr* HMOSFET 1 8 2&tf 1 

8 7©y-hJcinAens^m^«r^rs„ m«« 

***** *^ha>lfa-^6vy 7 Ifc 

^LT, FMOSFET 1 8 lMl 8 61 

Men— !M FMOSFET1 8 2&tf 1 8 7 iWg&fcj 

^j^fcmEEa^-f xzi-r;^-^ 1 2 otzmiAe>n 

[0 0 4 0] M10 5^^nfcO«tPlb^*^ 

\Z. Vba t t e ry^OHtEmTU ->a 
v h*~- #<i*— F 1 6 5£i£TW 7XU Vaux£ 
Vbatter y #«E>#Arr<5o Vbatte 
r y^^n^CtlCctD, ^a>fU-7 13 1 
#W»«^fc*£-r*©£KjbU MWHMOSF 
ET1 8 IRtM 8 6MlCD-t>f FMOSFETl 
8 2 IklS 1 8 7*tja»f^n^ Xtf>F;i^-* 1 1 0 
KJ£tt*a-^©&!?frglCc£D, Xtf>F;l^E-*l 1 
OOilll, 11 2&tf 1 l 3 l:M6ti5ACH^ 
a>^&^-53^«*^^-r^o A>f^ HMOS FE 

T136. 14 1Rt;i4 6^y-X#T^^>3-h 

-KP2 7X^n, i^m^OiEco^lfijco^ 

^ A-f ^-i HMOSFETl 3 6, 14 1^14 6 

W^t-H16K 1 6 2;&tf 1 6 30>7/-FlC 
W^Stl* ^^KC«t0t^^H7^5 : aX 

-5^i 7 oic^ttT«Enscitdn?#So y-r^-Hi 



(8) #BI¥7-1 43 3 1 

14 

6 1,16 2Rtf 1 6 3ii> X/W^CHM utl 
e©^t-Kl6 1> 1 6 2&tfl 6 30>K<I£TlsI 

s^fcxtr>H;v^-^i 2 o^wsiT^n^ 

<Z> jEO^O^k £ 0 J&rK 7X 5 tl* . 
[0 0 4 1] Wfcfc, Ay HT^faX- ^ 1 7 0©^ 
V HjI&Iirjfc 171l:J;DVbat ter y iM&itllt 
ZttimtotStlZt* ^yl«7^faX^17 0 
ttU a!W X3-f jH 2 OO^-r^ffifc/WRtXn-m 

i0 -F/^-f h'Sy F££^^KiI&2ii>5o 

[0042] *$gi?B<z>jg i <z>^KS09fc^< mte&m 1 
i o«, ^*sm«r»T^i:^n^?ai o stxtr 

>F^H^m 3 0 ir^Kwv'a y h*-^*— F 
-f HMOSFETl 3 6v 1 4 1 Rtf 1 4 6 fc*!** V 

-x#5rw ra^a-h&^t <5££:fc:<fcDjlJ£2n 
a> i o*ffii&^fc*cD<to^^mH*tfijfflpjtgt?a:o, 

OfteTMST* Z<DZ£\Z. RftMHl 

[0 0 4 3] $^>;r. 'Sy H7^faX- ^ 1 7 O&tf 
^X3^;^-^12 0^ xe>FJPF^fAl 3 
o&tfxfc^F^-^i i Octo*>'>fc^fi^£ims 

i o 5co^*t®^n^o 

[0044] jg2(Pgagg! 
*3fi«i:H*^. Xfcf>F7WE-^l 1 Ot, 

-f;HE-^i 2ot, x^H^K^m 3ot, ^ 
m^3>^>*y-i sot, ft^^x— ^ i 7 o 

*lo«JHi«iB«oltM^t-Hl 6 l 
6 2 2fctfl 6 3t^T5 0 IHi&^e3 0 Ott, nft 
40 ^l/MOSFET3 6 6 &jT<1 K 3 6 5 tM^IStt 

MOSFET3 6 6«V-7#f^^>3-h^tt 

[0 0 4 5] ^S&NpIC«, MOSFET3 6 6?W&Br3 

^H7^faX-^17 0l:in^ MOSFET3 6 

1 7 0 ^*t8E^-f >^TS56T^-r^^mjBEI^T 
50 (0. 2^hJ^T) $5i#®il-r©^T^^o 
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15 

t>> VauxWVba t t e r y&sEmtZft* Xtf 
>H;l^fc-^ 1 1 OconVS^-^y-fXJC^SVau 
x(Ci£tt*U yW«'>lTV^. 

MOSFET3 6 6*tg|iiu y<t-n6 0*t 

m/urxzn, Jtoism^y ft^^x-* i 7 o 

0 S^^^BI^n^. MOSFET3 6 6 

&m&w?'t*-\ i *misx^tji\,*z:±&*>. vaux 

HMOS FET3 6 6£^UtVba tter yKfttt 
[0 0 4 6] MOSFET3 6 6^nft^MOSF 10 

MOS FET3 6 6*tpH^A^XT*S^lC, 
^ H 3 6 5 MOSF 
ET3 6 6©y-h»Vba t t e rytfciiVaux 

£n*. e:a>£5fcft^H flavin >7^—*-fc£ 

[0 04 7] !3(P^iM 

^«4 o o&wmc\sXm-*m&m-c$>z> 9 
[0 0 4 8] &z<r>nmmz&n\*s i2tt^@4oo 

^110t, ^Xn<W^12 0t, Xfc!> 

7H7^X-^17 0<i:, JfSl<D^|£&|£|I^<0& 
*)Bm-H16U 1 6 2Rtf 1 6 3<h£WT£. 
£te£@4 0 011 ^1 <D^J&gfc]K:»T«?& 105t3 

>^>u- 1 5 o £om\z&mxnT^fri'a v b*-? 

iCjfrtt&IBikSflt 1 0 0 t»«:<5. i2t&&®4 0 0 Jl 

fim«pbi»4 7 i i*nnmzmizvb a t 

t e r y <h^MBT&*) Vc c fcftUStlfcA— 
r^4 8 0fttf4 8 5i, Vauxi:«R$n^MH 
&SHRft4 7 2i^t-5A^K7^faX-^4 7 0 
*«*.TH*. PNP/H^7h7>^^4 7 3^ 
Vaux^Ii2 2t0KC^3n> NPN/H jJ>— 
7h7>vX^474)$«il 2 1 <L^^> K^fBHC 
mmZtlX^Z. ^^-H4 6 7RrJt4 6 8H -^n 
^nii 2 lMi 2 2^vaux(:iits 0 zti*> 40 

0>$^*— ^73>fJ^-^12 2<tr)Ml/ 
fc:7^A^XA^mjE£Va uxlC^U fill 

21x^1 2 2\z&3L?zm*mtE&mm.?z>. 

[0 0 4 9] A-7^'J-^4 8 0H V c c \Z&&i£ 
*lfcFW>£* ^X3>f^^l2 0Otl2 1 

— ht*«T*/W*-f FMOSFET4 8 1 $iAT 
*1 2 O0«l 2 lfcS»*n&HH>^ ^5tf> 50 



^I¥7-143 3 1 

*"r*n— «M HMOS FET4 8 2 €t»A.TV>*. A 
— 7*fV yz?4 8 511 /VflM FMOSFET4 8 1 
Rtfa-lM* HMOSFET4 8 2 <h[^13S<Z>A-f 1M H 
MOS FET4 8 6&tfn — fr>f FMOSFET4 8 7 
£filAT^<5#* HMOS FET4 8 Q&ZfiU 

-^HMOSFET4 8 7H tf^xn-f ;HE— * 1 
2 0©gl 2 2l£&iK£nT^*o A-7^J>r/4 8 

o&i;4 8 5H xt?>H;i^H^-rm 3 o\z~D^xm 

ftfcV> (@2M o ^^^7^X^4 7 0^ 
-7^0 y>?4 8 ORtf 4 8 5*W;/ FSI&^GDfca?) 
fcffl^5*lTtr>fc*r>;i£j&*£ % A-f U*-f HMO S F E T 
4 8 lfttf4 8 61*. XK>FA'F9-fm 3 0©«^ 
5 fcX tf > F>M*5V W^a- h£#5 £ tt£< M 
f£TZ>Z£WXZZ>. bfc*bT, MOSFET4 8 1 
Rtf4 8 6IC«^M^jy-r^-H*%V^i:^e), #-f 
xn-r;^-* 1 2 0<Z>ffi 1 2 IRtfl 2 2fc;j^*&;7 

[0050] 3 v^mmzzm*. ^ f« 

&0SS4 7 2^VauxlC^iK$n> Vba t t e ry 
&#zt>tirzt%\Z* A-f ^7h7>yX^4 7 3&tf 

4 7 4co^~^icnn^en^^^^^*r^ < . aw 

h ^ >yX^ 4 7 311 Vaux IC&l&^n^X 

*-rx3-r;i.qE-^i 2 o^ffii 2 2jcgs$a! 

^X^4 7 3X)^ Vauxl:^$nfca^^i:, « 
1 2 2«H!$nfcX5y3'i^t*NPN7*a7 

4 7 4H ^7^>H«C«tt$n^X5y^i:. » 1 © 
SI 2 llC^3K^nfc3U^^^^WTSo 

[0051] it^f^i^i^tn xtr>F;HE-* 

1 1 0^6©77</l7^X/K^tt3>r>tl 5 0 

2 0 Rtf X fcf > FJV-fc— ^ 1 1 0 ttffi&CDSJEICct D B 

4 8 0fttf4 8 5*K &MO S FETO^ — h£&Jt>T 

5V-X[:^3-ht«Ay PM«PBR4 7 llcj;r)« 
KSn*. MO S F ET 4 8 2 ttt>ttJ8^$nt 

mmrzv c c&^y bmmmmzttvxm 

S&»£RfI;TC£a>&V><£5fc:MOSFET4 8 6$i 
WL&ttntf&&fcV>. /H^-7h7>yX^4 7 3 
&CF4 7 4I*. VauxICiO^n^M^ 
T^? HJBS@K4 7 2\z±9)$ffl2n. VauxHX 
e>H^-^ 1 1 xu-f 1 2 ocd 

^4 7 3Rtf4 7 4«. 0. 7 5 h feODfil^-X 
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X-rZ>Z£&T%Z>ZLhfr*>* MOSFET4 8 1, 4 

8 2, 4 8 6&I/4 8 7©«^ck0feI^V a u xlr^f 

CO 0 5 2] 05 «, IBISES 4 0 (XB'Vy KT^^rt 

OS FET4 8 8 6MZf\ZU — *M FMOSF 10 

E T 4 8 2 &tf 4 8 7 oaHK 04 {Z^ZtlZ^ 

Gij&®*§4 7 2«H/t) ^-xK:jBn;L*>*i, /t-f 

5 h7>yX3^4 7 4<0XS3»«tf (a? FiffiR 
H»4 7 2S#UT) 9 2 > F (C^^tlT 

[0053] ia6rayvy \*iBm¥M<Dna>m-a>mi&& 

[0 0 5 4] 0 7«, 51W»f^^lC, H5i3»IeIS»4 
7 2^^<7)M^C^UTl|gB*rSX^y5 1 7 0 O&tf 
7 0 1 fc«fc D h7>^X^4 7 3 2fctf4 7 4 0^-^ 

mmznzm^&TjkisTuz. m^<o^mmz\t, x-r 

^7 0 0M7 0i ttffl*««ik:«*3n, b 7 >z? 

X*4 7 3fttf4 7 4©^X^tTV^. 

[0 0 5 5] 7 h^>>?X^4 7 3RIX4 7 4 

£g@4 0 0\Z&friLttZ.L\Z&r), s\y Hiijgifef^CO 
Rfc, #-f X3-f JI^E-* 12 0 Sr^«i*rSfc«)irffi*r 

1M HMO S F E T 4 8 1 4 8 6 ittflC n— !M F 
MOSFET4 8 2&tf4 8 7 ^HjfS^MST 
2in^©MOSFET SAW /U t -5 fc* IC/ W 
#— 5 h^>S>X^4 7 3Rt*4 7 4*iMHtl:J: 

Tfr3<i: > 5JcVauxi£fiJfflU#^^a:^e, Fil 

[0056] m4<D^mm 

■SB«*?iaij|B a C*«. G«Kt9 0 0(t 04fc 
^£nfcfl3<D^fc0jOgM4 0 0<3«&<D£T£iSr 

x» 2 ■=> 1^0 3 jc^sn&E 2 (Dm^mz^nx^^ 

MOSFET3 66t^t-H3 6 5 &£tt9MML 
&MtftBATt>«. ^t-H3 6 5RtfMOSFE 
T3 6 6^fflMiltiaD, m4(D^ig^|<D^«^@ 

9 0 0fct, _h|BU^:J;^iCXtr>H;U^— ^ 12 0CJ: 

[0 0 5 7] £Lb. *«M«»J6©*««ta^TgttM 



^m^7- 1 4 3 3 1 

Z>£5\Z. XbT>F;VF^-f Al 3 OGDfc&lCffl^Stl 
T^SNMOS h-^A3j?-;V«3g^CMOS«jglrcfc 

^>>?X*4 7 4«NPN^^ttPNPC0Hn"CfcoT 
fc£<, Xtf>F;VH5-f A&^y ft^^x—* 
(DA-TIM HMOSFET^Pft^S^JN^^ 
Jl(Dmn^$>^Xh^\ P^t^MOSFET^ 

[s i ] &xmm\z&-j< *-*mM&&itmw\zmi 

Z> X bf > F * F 5 -f Aft X n -f JHE- * F 

[0 2] *^W<7)^lCD^j6S0g(CS^< : E-^ffiS(l^ffi 
«^e>c^t^Xfcf>F;V^~^ F^-f A&Wxa 
-f ;i^E-* F^A£^TIhJ!£0. 

[0 3] *^C0M2(O^S^^^<^~^ffilft^ 

t£&mic;fc*j-*xe>F;i^-* F^>f AftlttWx^ 
F^-f A£^Tlel?&0 o 

[0 4] *^©^3(D^iS0gic^<^-^i(i^ 

tt&SK;&*t*Xtf>F;V*-^ F^-f AR^#>f Xn 

-rj«~* F^-r/^s:^-riHiK0. 
[05] mi%<Dmtm\zw>vz>m4<n'sy H7^^x 

[06] Ay F3S»»^<0H4O'Sy HT^^aX- 
[0 7] ^^C0^3<O^^{C^t*A-f7j?-^h^ 
[0 8] ^^CO^4CD^6S0itC^<^>-^KWl^ 

t&g© X tf > F JHE- ^ F ^ <Y Aft alW X a 

-f ;i^e-* F^f A£j*Ti§n»H. 

i o o lam^e 
los mm 

110 xtr>F;^-^ 

111 — 113, 121, 122 m 

120 ^<xn-f;«-^ 
130 Xfcf> FJVF^-f A 

1 3 5, 1 4 0, 1 4 5, 1 8 0, 1 8 5 A— 7^>J 

1 3 6, 1 3 7, 1 4 0, 1 4 1, 1 4 6, 1 4 7 M 
OSFET 

1 8 1, 1 8 2, 1 8 6, 1 8 7 MOSFET 

1 5 0 3 >5*>1* 

152 !yx^-^^-F 

16 1 — 1 6 3, 4 6 7, 46 8 fiM^-f:*— F 
16 5 i/a^b^-^t-H 
170 AyFT^faX-^ 
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(11) 



^i¥7-1433 1 



19 

17 1 s\y FAffllalK 

1 7 5 ®B[s]S& 

3 6 5 F 

366 MOSFET 

47 0 'Vy FT^irX-* 

471 <\*> Yfmmz 



20 



4 7 2 B&lsltt 

4 7 3, 4 74 AW#—7h^>^X* 
481, 48 2, 48 6, 48 7 MOSFET 
4 8 0, 4 8 5 A — y~/Vyi? 
7 0 0,7 0 1 ^y9- 




[02] 



[05] 



y110 1 




I 



— nn$F^ 



vec 

(opfcnaQ H y* 



ft, 
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(12) 



4#BB¥7- 1 4 3 3 1 
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(13) 



&H¥7- 1 4 3 3 1 



C07] 




7 J* 'J #£*@;*7 U 7 *;PnT^95035- 



(72)%^ /V) - • 3>x*f • 3 u > 

Tjj* U #£*B;*7 U 7 * ^r:7*N95131- 
1f>/-tf • **-*-h>Wf> 1119 



